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Mr. Mark Kawika McKeague, Chair
Oahu Island Burial Council
Kakuhihewa Building

601 Kamokila Boulevard, Suite 555
Kapolei, Hawaii 96707

Dear Chair McKeague:

Subject: Honolulu High-Capacity Transit Corridor Project

On September 9, 2009, the Honolulu High-Capacity Transit Corridor Project (HHCTCP) staff
discussed with the Oahu Island Burial Council {OIBC) potential impacts to burial sites resulting from the
construction of an at-grade Light Rail Transit (LRT) system versus the proposed elevated system.
HHCTCP staff present at the meeting were Faith Miyamoto, Lawrence Spurgeon, and Art Borst. During
the discussion, representatives of the HHCTCP presented descriptions of the effects of at-grade LRT
construction. These descriptions were based on modern LRT designs and construction techniques
recently used in Phoenix, AZ; Seattle, WA, Portland, OR; Salt Lake City, UT; Denver, CO; St. Louis, MO;
Jersey City, NJ; and many other cities in the United States that currently operate modern at-grade LRT
systems.

After the discussion between the OIBC and the HHCTCP staff, representatives from two separate
groups, the American Institute of Architects (AlA) and Kamehameha Schools (KS), asked to address the
OIBC to discuss findings outlined in two reports distributed to the OIBC at this meeting. The HHCTCP
staff present did not receive copies of the reports cited during the OIBC discussions and did not have the
opportunity to respond due to time constraints. However, they did take note of the points being made to
the CIBC.

Both groups made the following assertions to the QIBC:

+ At-grade track construction excavation does not have to be deeper than 17 inches and in
some places can be as little as 12 inches.

+ Over excavation (helow 17 inches or 12 inches) to remove "softer” or less compact
material under city streets is not needed as heavy traffic on the streets has already
consolidated the subgrade material.

e There would he very little impacts to uilities since only 12 inches to 17 inches of
excavation is needed.

e Track slabs only need to be eight feet wide for a single track.

e HHCTCP representatives grossly exaggerated the impacts of at-grade LRT
excavation/construction.
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We believe these points are inaccurate and misrepresent the serious impacts of at-grade LRT
construction. Therefore, we feel it necessary to clarify a few issues. Some general clarifications are in
order before addressing the specifics of the AlA and KS assertions.

Streetcar systems and LRT systems are different despite many of the visual similarities. A
streetcar is a light duty, low capacity, relatively short-distance raitl system that is designed as an urban
circulator linking destinations within close proximity to each other. It is a comparatively small rail transit
vehicle with less capacity than most modern LRT vehicles. Streetcars are not coupled together to form
trains, and they function very much like a bus in a non-exclusive right-of-way within an urban environment.
A picture of the Portland Streetcar is shown in Figure 1a.

LRT is a higher capacity transit system than streetcars that can operate at-grade as well as above
or below ground. Light rail vehicles can operate at higher speeds than streetcars, ¢an be coupled
together to form multi-car trains and are designed for applications that can span long distances. LRT has
been popular throughout the United States over the past 20 or 30 years as an alternative in many cities
that can accommodate at-grade tracks within their transportation network. Light rail vehicles generally
weigh more than streetcars and require a more substantial foundation for the tracks. A picture of the
Portland MAX light rail system is shown in Figure 1b.

Many of the examples cited in the LRT alternative report provided by Kamehameha Schools are
from streetcar systems. As we address the assertions made by the AlA and KS, we will use examples
from many modern LRT systems, not the much lower capacity streetcar systems, as these are deemed to
be completely inappropriate for addressing the transportation needs of Honolulu.

The following are our responses to those issues raised by representatives of the AlA and
Kamehameha Schools:

AlA and KS assert that at-grade track construction excavation does not have to be
deeper than 17 inches and in some places can be as little as 12 inches.

The track slabs (the concrete support for the rails) for various at-grade systems do vary
between 12 inches (for low ¢apacity streetcar circulators) and 17 to 24 inches for more
typical LRT systems. However, the track slab thickness is only for the concrete slab
supporting the track and is not the total amount of excavation needed for at-grade track
construction. The concrete track slab is only one component of the total support needed
for the transit vehicle. The other critical components needed for proper support of the rail
bed are:

» An engineered sub-base placed directly below the track slab (generally six to
twelve inches thick), and

» Competent natural soils below the sub-base.

Based on this, the minimum amount of excavation required for an urban in-street LRT
system is generally approximately two feet, consisting of 17 inches for the frack slab plus
six inches for the engineered sub-base. Attachment A - “LRT At-Grade Track
Construction Details from Various Cities” includes actual track construction details from
cities with modern at-grade LRT systems including Phoenix, Seattle, and Jersey City.

The KS study does not disclose the entire impact of their proposal which includes
underground power pickup. Along with the excavation for the track bed, additional
excavation is needed below the track bed for power distribution to the transit vehicles.
While this does not occur along every foot of the track ¢onstruction, this requires a
significant amount of additional excavation below the two feet already discussed to
support the track bed.
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Figures 2, 3, 4, §, 6 and 7 are photographs depicting typical construction of very recent at-
grade LRT systems in Phoenix and Seattle. As can be seen, excavations greater than
two-foot depths are quite common, very necessary and unavoidable.

Also, if the natural soils are not sufficiently stiff to support the track slab and base, then
the sub-base thickness needs to be increased or the softer natural soils need to be
removed and replaced with stiffer soils. Either way, the depth of excavation increases.
There are instances in other urban at-grade LRT systems where, due to the nature of the
soils below the transit line, excavations of up to four to five feet deep have been
necessary.

AlA and KS assert that over excavation (below 17 inches or 12 inches) to remove
"softer” or less compact material in city streets is not needed as heavy traffic on
the streets has already consolidated the subgrade material.

Much of the soils below streets in Honolulu (as in many other cities) do include layers of
softer material, including Jaucas sand in which Native Hawaiian burials are most often
found. The locations of these materials have been documented over the years by many
different subsurface investigations and are partly evidenced by the ongoing filling of dips
and depressions in pavements. Figure 8 is a general summary, based on many different
subsurface investigations along Dillingham Boulevard, through the downtown area and
along Kapiolani Boulevard to Ala Moana Center, of where softer soils below streets
suggested to support at-grade LRT operations might be encountered. With the exception
of the section of Dillingham Boulevard between Puuhale Road and Waiakamilo Road,
much of the proposed at-grade alignment has varying amounts of softer materials below
the roadways.

Roadway pavement settlement caused by heavy traffic on pavement sections over softer
soils can be dealt with by periodic filling or repairing of dips and depressions in the
pavement while traffic is detoured to other streets. This is not an option for an urban at-
grade rail transit system. If the track settles, the rail services will have to be shut down
(there is no detour route) while costly, time consuming repairs are made to re-level the
track.

The need for a very competent track bed with minimal soft soils below it becomes even
more important because the weight of many of the modern light rail vehicles currently
used in most of the recently constructed at-grade LRT systems in the United States is
twice that of the heaviest bus currently used in Honolulu.

Based on this, it is quite likely that excavations over the minimum tWo feet noted above
will be needed to achieve a stable track support system.

AlA and KS assert that there would be very little impacts to utilities since only 12
inches to 17 inches of excavation is needed.

As discussed previously, excavations for an at-grade L.RT trackway would likely be a
minimum of two feet and could be upwards of four feet deep if softer soils need to be
removed. This would impact any utility in at least the upper five feet and likely cause it to
be relocated. But this is not the only (or even main) reason utilities below at-grade [.LRT
tracks are being relocated in many modern at-grade LRT systems. Utilities such as water
supply, power transmission and distribution, communications, storm and sanitary sewers,
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and other essential utilities, generally require the ability to be periodically inspected,
maintained, repaired and replaced. More and more, utility owners are finding it
increasingly difficult (and in some instances unsafe for their workers} to continue these
functions if their utilities are left below the LRT tracks that have crowded trains running
every three to 15 minutes above the utilities. It is now more the norm than the exception
for many of these utilities to be relocated than left below the track.

In Honolulu, all of the main arterials that the Kamehameha Schools report recommends
as good candidates for at-grade LRT alignments (Dillingham Boulevard, Hotel Street,
King Street, Queen Street, Ward Avenue, and Kapiolani Boulevard} contain many of
these vital utilities. Figures 9 and 10 illustrate the possible impacts to underground
utilities along Dilingham Boulevard and Kapiolani Boulevard should an at-grade LRT
system be configured as suggested in the Kamehameha Schools report.

Along Dillingham Boulevard (Figure 8), water, gas, storm drains, and sanitary sewer lines
would need to be abandoned from below the LRT track slabs and relocated to an area
below the traffic pavement that is clear of any existing utilities. This will require
considerable amounts of excavation in the upper ten feet of Dillingham Boulevard.
Conditions along Kapiolani Boulevard (Figure 10} would be similar with regard to utility
relocations.

AlA and KS assert that track slabs only need to be eight feet wide (for a single
track).

Eight-foot wide track slabs have been used for single track slabs for low capacity
streetcar circulators in cities such as Portland and Seattle. However, these low capacity
streetcar circulator vehicles are only about two-thirds of the weight of modern light rail
vehicles. Typical single track slabs used for LRT systems in Seattle, Phoenix, Jersey
City, and other cities vary from eight feet wide to 12 feet wide as illustrated in Attachment
A. Ifa twin track LRT system is used, the track slab would be at least 24 feet wide and is
generally wider (up to 30 feet wide) to accommodate a safety walk between the tracks
and space for the overhead contact system support poles. If the track way is used as a
traffic lane for bus traffic, which is often the case, then the track slab is usually 12 feet to
13 feet wide to accommodate bus traffic also.

AlA and KS assert that HHCTCP representatives grossly exaggerated the impacts
of at-grade LRT excavatlon/construction.

All of the above points lead to the following observations regarding at-grade LRT
proposed along Dillingham Boulevard from Middle Street and Puuhale Road through
downtown Honolulu to Ala Meana Center (approximately 4.5 miles) as described in the
“Light Rail Transit Report” provided by Kamehameha Schools:

+ Amount of excavated material and potential impact to burial sites

The amount of excavated material in the area ten feet below the surface street (the area
most likely to contain burial sites) for an at-grade LRT system consisting of two 12-foot
wide track slabs with only two feet of excavation is approximately TEN TIMES the amount
of material that would be excavated for an elevated transit system with columns spaced
between 100 feet and 150 feet apart. Therefore, one might surmise that the odds of
disturbing a burial site in the 4.5 miles between Middle Street and Ala Moana Center are
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ten times greater if an at-grade system is built than if an elevated system is built. Itis
highly possible that the at-grade track excavation will be deeper than two feet, as it may
well be for reasons cited above, resulting in potential impacts to burial sites beyond the
ten times amount noted for just two feet of excavation.

+ Impacts on utilities and additional excavation required to relocate utilities
otherwise not affected that could affect burial sites

For an at-grade system with two single track slabs, the minimum “zone” of impacted
utilities below the track slabs would be 12 feet X 2 = 24 feet wide. For an elevated transit
facility, the foundations would be approximately eight feet in diameter. Allowing four feet
on both sides of the foundation as an area within which utilities would need to be
relocated if encountered, that “zone" of impacted utilities becomes 16 feet. As illustrated
in Figures 9 and 10, considerably more utilities would be impacted and need to be
relocated due to at-grade LRT construction than would be anticipated for elevated
guideway construction. The additional excavation that would be required for utility
relocations would further exacerbate the impact on burial sites.

CONCLUSION:

We are very sensitive to potential impacts to burial sites due to the proposed HHCTCP
elevated transit system. We also believe that the impacts of the proposed elevated transit
system on burial sites are less than the impacts that would be realized from an at-grade
LRT system such as the one described in the “Light Rail Transit Report” prepared for
Kamehameha Schools.

Should you have any further questions regarding this matter, please contact Ms. Faith Miyamoto
of the Rapid Transit Division at 768-8350. We look forward to our continuing coordination to avoid and
minimize impacts to burial sites.

Enclosures

Very tofly yours,

Way%ka

Director

cc: Mr. Kirk W, Caldwell, Managing Director
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ATTACHMENT A
“LRT At-Grade Track Construction Details from Various Transit Systems”
Transit System examples include:
* Valley Metro Rail — Central Phoenix/East Valley LRT
e Sound Transit (Seattie/Tacoma, WA) — Link Light Rail Project
¢ Los Angeles County Metropolitan Transportation Authority ~ Eastside LRT

* New Jersey (NJ) Transit — Hudson/Bergen Light Rail Transit system
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